Ventilatory response to randomly modulated hypercapnia and hypoxia in humans.
We have developed a new method for characterizing the ventilatory response to combined hypercapnia and hypoxia (HCVR-HVR) based on the results of a single test procedure. The method is designed to evoke both hypercapnic and hypoxic responses simultaneously and to enable quantification of their static and dynamic features using an estimation algorithm based on the prediction error method. In six healthy subjects, we measured HCVR-HVR by modulating the CO2 and O2 content of the inhaled mixture in the form of two statistically independent random sequences. A two-component dynamic model was found to provide an adequate description of the stimulation-response data sets. The model consisted of a CO2 subsystem and a CO2-O2 subsystem in which a multiplicative interaction between hypercapnia and hypoxia was assumed. The steady-state gains were 2.08 +/- 0.68 (SD) 1.min-1.Torr-1 for the CO2 subsystem and 0.10 +/- 0.05 l.min-1.Torr-1 for the CO2-O2 subsystem, and the corresponding time constants were 116.7 +/- 32.3 and 19.0 +/- 4.4 s, respectively. Our results suggest that the hypercapnic component of HCVR-HVR is mediated primarily by the central chemoreceptors, whereas the interaction component is mediated largely by the peripheral chemoreceptors.